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Please cancel Claims 2 and 



16 without prejudice to or disclaimer of the subject 



^Claims ^through 5, 7, 9 through 15, 17 through 29, 33, 35, 39 
of Claims 1, 3 through 5, 7, 9 through 15, 17 



matter recited there; 

Please ame: 
and 40 to read as follows. A marked-up copy 

, including those not presently being amended, have 
been reproduced below for the Examinefsco^^ 



claims currently pending in this application, 



formed on a mask held by a mask stage onto a 



(T ¥ ce Amended) A projection apparatus for projecting a pattern 

substrate, said projection apparatus comprising: 



a charged pirticle beam source 



which emits a charged particle beam; 



an irradiation system 



which has a shaping system for shaping the charged 



cross 



■sectional charged partich; beam; 

a projection optical system 



which projects the pattern onto the substrate, said 



second unit having a magnetic tens system; and 



, of currents to be respectively supplied to 



a controller aVnged to change a ratio < 

principal plane of said first unit so that an image 



said first and second magnetic lenses to move a 
distortion of said projectionop^st^o^ 



3 



the principal plane of said first unit. 



: 3. ( LceAmended)T 1l ea P para«. S aceording.oe,aiml,where,nsaid 

wherein sal controner is further arranged to change a ratio of currents 

^^.-V-" , ** , -" ,, ■ o " , ' d,, * ,,,l " a, ■ ,4 



system when moving 



4 (TwiceLended) The apparatus according to c.aitn 1, wherein sa,d 

measurement, and | 

wherein said coLier is further arranged to change the ratio of the currents to 

distortion of said projection optica system on the basis of the itnage information. 

5 (Arnendef The apparatus according to data 4, wherein said 

emerging from said shaping system 



(Unamended) The apparatus according to claim 5, wherein said 

currents to be respectively supplied to said 



controller is further arranged to change the ratio of the 



4 



firs, and second magnetic ,e„ses, so that the measured radius coincides with a theoretical radius 
obtained when said projection optical system has no aberration. 



7. \ (Amended) The apparatus according to claim 4, wherein said 
acquisition system acquires image information containing —ion indicatmg an image heigh, 

with the arcuate cross-sectional charged particle beam 



of an image formed 



JiLthe substrate stage 



that has passed throuji said shaping system. 



8 . (Unamended) The apparatus according to claim 7, wherein said 
controller is further arranged to change the ratio of the currents to be respectively supplied to said 
firs, and second magnetic tenses, so that the actually measured image height coincides with a 
theoretical image heigh, obtained when said projection optica, systenrhas^^err^^ 



(Twice Amended) The apparatus according to claim 4, wherein said 
acquisition sy,em Wises (a) an image distortion measurement mask having a transmitting 
system that passes therethrough a predetermined portion of the arcuate cross-sectional charged 
particle beam, said Ik being held by said mask stage during measurement, and (b) a 
nreasuremen, unit for^ coordinates of a position where the charged particle beamtha. 
has passed through sai^nsmitting system becomes incden. on the substrate stage, and 

wherim said acquisition system calculates image information indicating a 
feature of an image projected onto the substrate stage on the basis of the measured coord.na.es. 
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10. (Ankded) The apparatus according to claim 9, wherein said image 
distortion measuremen.mas.cL a pluraiity of transmit. ing systems arranged arcuated*, and 

wherein said measuremen. unit measures coordinates of respective positions 
where charged particle beams that have passed through said transmitting systems become 
incident on the substrate stage. 

11. (Twice Amended) The apparatus according to claim 10, wherein satd 

acquisition sys.em calculates a radius of an image projected onto the substrate stage on the basis 

of a plurality of measured coordinates, and 

wherein said controller is further arranged to change the ratio of the currents to 
be respective* supplied to said first and second magnetic lenses, so tha, a radius obtained by 
measuremen. contcides with a theoretical radius obtained when said projection optical system 

has no aberration. 

12. (Twice Amended) The apparatus according to claim 9, wherein said 
acquisition system further comprises a substrate having a mark, fte substrate being placed on the 

substrate stage during measurement, arid 

wherein said measurement unit detects backscatter electrons from the substrate, 
thereby measuring coordinates of a A ^ *e charged particle beam that has passed 
through said transmitting system becomes incident on the substrate stage. 

13. (Amended) The apparatus according to claim 12, wherein 
measurement of the coordinates of the |cident position is performed while moving the substrate 



stage such tha, the maHc moves across .he position where the charged particle beam ,ha. has 
passed through said Jj™"^ ^ tem beCOmeS °° *" 

14. | (Amended) The apparatus according to claim 13, wherein the mark is a 
crisscross mark made of a heavy metal. 



,5. '(Twice Amended) A control method for a projection apparatus having 



which emits a charged particle 



a mask stage for holding i mask, a charged particle beam source 

beam, an irradiation sysi which has a shaping system for shaping the charged partic.e beam to 
have an arcuate cross-selion and which irradiates the mask with the arcuate cross-sectional 
charged particle beam, aid a projection optical system which projects the pattern onto a 
substrate, the projection Iptica. system including (a) a firs, unit having firs, and second magnetic 
lenses and (b) a secondfuQ having a magnetic lens system, said method comprising: 

an acquisition step of acquiring correction information necessary for correcting 

aberrations of the projection optical system; and 

a conJl step of changing a ratio of currents to be respectively supplied to the 
first and second magnetiinses, on the basis of the correction information, to move a principal 
plane of the firs, unit so ujt an image distortion of the projection ov^y^^^, 



17. (jrwice Amended) The method according to claim IS, wherein the 
second unit has third and ftath magnetic lenses as the magnetic lens system, and 

wherehrtaid control step comprises changing a ratio of currents respectively 
supplied to the third and fjurth magnetic lenses to move a principal plane of the second unit so as 

7 



the principal plane of th^first unit. 

18 (T wic« Amended) The method according to claim 15, wherein said 

the correction information, and 

wherein said control step comprises correcting an image portion of the 

projection optical system on tie basis of the image information. 

19. (Aminded) The method according to claim 18, wherein said 

• itPn of acauiring image information containing information 
acquisition step comprises the step ot acqumng im B 



indicating a radius of an image formed on the 



substrate stage with the arcuate cross-sectional 



charged particle beam emerging: from the shaping system. 

20 (Amended) The method according to claim 19, wherein said control 
step composes — ^^^^ 

secondmag net 1C lenses, ^u^^^^^^"** 

when the projection optical sys^ has no aberration. 



21. (Ame: 
acquisition step comprises the stdp 



nded) The method according to claim 18, wherein said 
of acquiring image information containing information 
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,1 



step 



actional charge^** ^ ^ ^ ^ ^ ^ ^ 

22 Unended) ■n,eme«hodac C ordi„g«oc.aim2 l ,whereinsaid C on,rol 

.^-.^-i-*"- WUha,he0rc,,Cal 
img e hei^t obtained wli te projection optica, system has no abenatton. 

23 (> ,ce Amended) The me.hc4 according to claim 15, wherein said 

and >>s 
^ wherein ^control step comprises changtng the ratio of me currents to be 

correction information. | 
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24. \ (Amended) The method according to claim 23, wherein the image 
distortion measurement^* has a plurality of transmitting systems arranged arcuatedly, and 
where! the measurement step comprises measuring coordinates of respective 
1 } positions where charged particle beams mat have passed through the transmitting systems 
become incident on the substrate stage. 



25. (Twice Amended) The method according to claim 24, wherein said 
calculation step in the acquisition step comprises calculating a radius of an image projected onto 
the substrate stage on the basis of a plurality of measured coordinates, and 

wherein said control step comprises changing the ratio of the currents to be 
respectively supplied to the first W second magnetic lenses, so that a radius obtained by 
measurement coincides with a theoretical radius obtained when the projection optical system has 

\ 

\ 

no aberration. ' 



26. (Amended) The method according to claim 23, wherein said 
acquisition step further comprises the step of placing a substrate having a mark on the substrate 

stage before measurement, and j 

wherein said miQirement step in said acquisition step comprises detecting 
backscatter electrons from the substjate, thereby measuring coordinates of a position where the 
charged particle beam that has passeji through the transmitting system becomes incident on the 

substrate stage. 
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27.\ (Amended) The method according to claim 26, wherein said 
measurement step comprises measuring the coordinates of the incident position while moving the 
substrate stage such thatke mark moves across the position where the charged particle beam that 
has passed through the trkmitting system becomes incident on the sample stage. 



28. (Amended) The method according to claim 27, wherein the mark is a 
crisscross mark made of a heavy metal. 

29. (Amended) A method of manufacturing a device, comprising the steps 



of: 



fixing a mask on the mask stage of the projection apparatus according to claim 



placing a substrate on a substrate stage of the projection apparatus; and 

transferring i pattern formed on the mask onto the substrate. 

JL 



30. (Unamended) The apparatus according to claim 1 , wherein said 
controller is further arranged to change the ratio of the currents respectively supplied to said first 
and second magnetic lenses so as to correct 3rd- and 5th-order image distortions of said 
projection optical system. 

3 1 . (Unamended) The apparatus according to claim 1 , wherein said 
controller is further arranged to change the ratio of the currents respectively supplied to said first 
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and second magnetic lenses under a condition that a sum of the currents respectively supplied 
said first and second magnetic lenses is substantially constant. 



32. (Unamended) The apparatus according to claim 3, wherein said 
controller is further arranged to change the ratio of the currents respectively supplied to said third 
and fourth magnetic lenses under a condition that a sum of the currents respectively supplied to 
said third and fourth magnetic lenses is substantially constant. 



33. ^ (Amended) A projection apparatus for projecting a pattern formed on a 

mask onto a substrate, said projection apparatus comprising: 

an irridation system which irradiates the mask with a charged particle beam 

emerging from a charged particle beam source; 

a projection optical system which has a magnetic lens and which projects the 

pattern onto the substrate; and 

a controller arranged to control a current to be supplied to said magnetic lens 

so as to adjust an image distortion of said projection optical system. 



t 

34. (Unamended) The apparatus according to claim 33, wherein said 
controller is further arranged to adjust 3rd- and 5th-order image distortions of said projection 
optical system. 



35 /^Amended) A projection apparatus for projecting a pattern formed on a 

' c . 

mask onto a substrate, said projection apparatus comprising: 
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which irradiates the mask with a charged particle beam 



an irradiation system 
emerging from a charged particle beam source; 

a projection optical system which projects the pattern onto the substrate, said 
projection optical systel mcluding (a) a first unit having first and second magnetic lenses and 
(b) a second unit havingthird and fourth magnetic lenses; and 

a controller arranged to change a ratio of currents to be respectively supplied to 
said first and second magnetic lenses to move a first principal plane of said first unit and to 
change a ratio of currents to be respectively supplied to said third and fourth magnetic lenses to 
move a second principal plane of said second unit, 

wherein 1 moving amount of the second principal plane is equal to a value 
obtained by multiplying Roving amount of the first principal plane by a magnification of said 
projection optical system, Id a moving direction of the firs, principal plane is the opposite 



36. (Unamended) The apparatus according to claim 35, wherein said 
controller is further arranged to change the ratio of the currents to be respectively supplied to said 
firs, and second magnetic lenses and the ratio of currents to be respectively supplied to said third 
and fourth magnetic lenses under a condition that a sum of the currents respectively supplied to 
said first and second magnetic lenses is substantially constant and a sum of the currents 
spectively supplied to said third and fourth magnetic lenses is substantially constant. 



re: 



37. (Unamended) The apparatus according to claim 35, wherein said 
controller is further arranged to change the ratio of the currents to be respectively supplied to said 
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1 1 I , 



first and second magnetic lenses and the ratio of currents to be respectively supplied to said third 



and fourth magnetic lenses so as to adjust an image 



distortion of said projection optical system. 



I© 



38. 



(Unamended) The apparatus according to claim 35, wherein said 



controller is further arranged to change the ratio of the currents to be respectively supplied to said 



first and second magnetic lenses and the ratio 



of currents to be respectively supplied to said third 



and fourth magnetic lenses so as 
optical system. 



to adjust 3rd- and 5th-order image distortions of said projection 



39. 



1 (Amended) A method of manufacturing a device, said method 



comprising the steps of: 

transferring a circuit pattern onto a substrate using the projection apparatus of 



claim 33; and 



developing the resultant substrate. 



40. (Amended) A method of manufacturing a device, said method 
comprising the steps of: ; 



transferring a circuit 



pattern onto a substrate using the projection apparatus of 



claim 35; and 



developing the resultant substrate. 



14 



